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A general surgeon asks you about endocarditis prophylaxis for one of his patients. He tells you that 
he has just performed an urgent tonsillectomy in a 57 year old female patient with a history of cardiac 
transplant with cardiac valvular disease. She was not provided with any prophylaxis prior to the 
procedure. She has no known drug allergies. 


What is your recommendation? 


Select one: 


Endocarditis prophylaxis can only be given before the procedure * 
Endocarditis prophylaxis is not recommended for this patient * 

Gentamicin 80, mg can be given up to 2 hours after the procedure % 

Cefazolin ig v 

Cae ONS Rose Wang (ID:113212) this answer is correct. This is a high risk patient (cardiac 
Gne tO? transplant with cardiac valvular disease) undergoing a high risk procedure 

Re ae (involves incision of the respiratory mucosa), so prophylaxis should be provided. If 


te the antibiotic dose was inadvertently missed prior to the procedure, it can still be 
oracle given up to 2 hours after the procedure. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis prophylaxis 


LEARNING OBJECTIVE: 
To understand the appropriate regimens for antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia, Cardiac conditions 
associated with the highest risk of negative outcomes from IE include prosthetic heart valves, history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


For patients with these conditions, antibiotic prophylaxis is recommended for all dental procedures that 
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosa. 
Prophylaxis is not needed for routine anesthetic injections through non-infected tissue, taking dental 
radiographs, placement of removable prosthodactor or orthodoctic appliances, adjustment of orthodontic 
appliances, placement of orthodoctic brackets, shedding of deciduous teeth, and bleeding from trauma to 
the lips or oral mucosa. Prophylaxis is also indicated in procedures that involve incision or biopsy of the 
respiratory mucosa (e.g. tonsillectomy, adenoidectomy). 


If antibiotic prophylaxis is indicated, the antibiotic should be administered as a single dose 30-60 minutes 
prior to the procedure. If the dose is missed before the procedure, it may be given for up to 2 hours after the 
procedure. Antibiotic prophylaxis should be directed against viridans group streptococci. A single 2 g dose of 
amoxicillin is the preferred option because it is well absorbed and provides high and sustained serum 
concentrations. If the patient is unable to take oral medications, ampicillin 2 g, cefazolin 1 g, or ceftriaxone 1 
g is recommended. For penicillin-allergic patients, cephalexin 2 g, clindamycin 600 mg, azithromycin 500 mg, 
or clarithromycin 500 mg is recommended. However, given the risk of cross-reactivity, cephalosporins should 
not be administered to patients with a previous history of urticaria, angioedema, or anaphylaxis after taking a 
penicillin. 


RATIONALE: 


Correct Answer: 


e Cefazolin 1 a IV can he naiven un to 2 hours after the procedure - This is a hich risk natient (cardiac 
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transplant with cardiac valvular disease) undergoing a high risk procedure (involves incision of the 
respiratory mucosa), so prophylaxis should be provided. If the antibiotic dose was inadvertently 
missed prior to the procedure, it can still be given up to 2 hours after the procedure. 


Incorrect Answers: 


* Endocarditis prophylaxis can only be given before the procedure - Prophylaxis is required and can 
be given up to 2 hours after the procedure. 


* Endocarditis prophylaxis is not recommended for this patient- Prophylaxis is recommended 
because of her cardiac transplant and due to the fact that she has received a procedure that involves 
incision of the respiratory mucosa. 


* Gentamicin 80 mg can be given up to 2 hours after the procedure - Gentamicin is not the most 
appropriate recommendation. The patient is not allergic to penicillin, so a cephalosporin can be given. 


TAKEAWAY/KEY POINTS: 

Endocarditis prophylaxis is indicated in patients receiving procedures that involve incision or biopsy of the 
respiratory mucosa (e.g. tonsillectomy, adenoidectomy). In patients unable to take oral medications, 2 g of 
ampicillin, 1 g of cefazolin, or 1 g of ceftriaxone can be given 30-60 minutes prior to the procedure. If the 
dose is missed before the procedure, it may be given for up to 2 hours after the procedure. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10,1161/CIRCULATIONAHA.106.183095, 

[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 


The correct answer is: Cefazolin 1 g IV can be given up to 2 hours after the procedure 


Which of the following is NOT a required criteria for transitioning to outpatient parenteral antibiotic therapy 
(OPAT)? 


Select one: 


Regular visits by'a home infusion nurse for administration and monitoring ® 
A reliable home support system and easy access to a hospital % 


Regular visits with an experienced clinician for reassessment X 


Atleast 3 weeks of IV v 

E cis TUS EIDE D Rose Wang (ID:113212) this answer is correct. Generally, 
Pane r T eligible patients should have received at least 2 weeks of IV 
OPAT antibiotics as an inpatient before initiation of OPAT. 


Marks for this submission: 
TOPIC: Endocarditis 


.00/1.00. 


LEARNING OBJECTIVE: 


To understand the criteria for transitioning to outpatient parenteral antimicrobial therapy (OPAT) for the 
treatment of endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface. fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


The unique characteristics of infected vegetations can make the treatment of endocarditis quite challenging. 
These vegetations feature high bacterial densities and require prolonged, parenteral, bactericidal therapy for 
complete eradication of the infecting organisms. High-doses of parenteral antibiotics allow for maximal 
penetration into the vegetation. Prolonged therapy is required due to the relatively slow bactericidal activity 
of some antibiotics (e.g. beta-lactams, vancomycin). Aminoglycosides are sometimes added to a beta-lactam 
or vancomycin for synergistic bactericidal killing, but is generally not continued for the entire duration of 
treatment. 


Outpatient parenteral antibiotics therapy (OPAT) can be considered in patients who require prolonged IV 
therapy but otherwise no longer require inpatient care. Generally, eligible patients should have received at 
least 2 weeks of IV antibiotics as an inpatient before initiation of OPAT. In order for OPAT to be effective, a 
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reliable home support system and easy access to a hospital for prompt re-evaluation is required in case of 
any complications (e.g. recurrent fevers, cardiac arrhythmia, heart failure). A home infusion nurse must visit 
the patient regularly to administer the IV antibiotic and monitor the patient for treatment failure, adherence 
issues, and complications (e.g. catheter-related infection, venous thrombosis). An experienced clinician must 
also reassess the patient's clinical status regularly during OPAT due to the high risk of mortality with 
endocarditis. 


RATIONALE: 
Correct Answer: 


* Atleast 2 weeks of IV antibiotics must be given as an inpatient before changing to OPAT - 
Generally, eligible patients should have received at least 2 weeks of IV antibiotics as an inpatient 
before initiation of OPAT. 


Incorrect Answers: 


* Regular visits by a home infusion nurse for administration and monitoring - The nurse is 
responsible for carefully monitoring the patient for failure to respond to therapy, adherence issues, 
and complications (e.g. catheter-related infection, venous thrombosis). 


* A reliable home support system and easy access to a hospital - This is required for prompt re- 
evaluation by an experienced clinician if a complication of endocarditis develops (e.g. recurrent fevers, 
cardiac arrhythmia, heart failure). 


* Regular visits with an experienced clinician for reassessment - An experienced clinician must 
reassess the patient's clinical status regularly during OPAT due to the high risk of mortality with 
endocarditis. 


TAKEAWAY/KEY POINTS: 


An effective OPAT program requires a reliable home support system and easy access to a hospital, regular 
visits by a home infusion nurse, and regular visits with an experienced clinician for reassessment. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: At least 3 weeks of IV antibiotics must be given as an inpatient before changing to 


OPAT 


A 57 year old woman with a prosthetic valve is diagnosed with endocarditis due to Staphylococcus 
epidermidis that is methicillin-sensitive. She has no known drug allergies and her renal function is 
within normal limits. 


The most appropriate therapy is: 


Select one: 
Cloxacillin + rifampin ® 
Vancomycin + gentamicin + rifampin X% 
Cefazolin ~ 5 
3 Rose Wang (ID:113212) this answer is correct. Cefazolin or cloxacillin is the drug of 
SEARE choice for methicillin-sensitive staphylococcal endocarditis. Rifampin ts necessary 
+ rifampin due to its ability to eradicate staphylococci that are adherent to foreign material. 


Gentamicin is added to achieve synergistic bactericidal activity in combination with 
the beta-lactam. 


Penicillin G + gentamicin + rifampin % 


Marks for this submission: 1.00/1.00. 


TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
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are rare causes of IE. 


As per the American Heart Association (AHA) and the European Society for Cardiology (ESC), the 
antimicrobial treatment of staphylococcal prosthetic valve endocarditis requires a triple-drug regimen. The 
specific treatment regimen is dependent upon whether or not the pathogen is sensitive to methicillin and 
other beta-lactam antibiotics. Cloxacillin or cefazolin is the mainstay of therapy for isolates susceptible to 
methicillin. Vancomycin is the drug of choice for isolates resistant to methicillin. 


Both rifampin and gentamicin should be combined with either cloxacillin, cefazolin, or vancomycin, if the 
organism is susceptible to these agents, Rifampin is an essential component in the regimen because it has 
the special ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added to 
achieve synergistic bactericidal activity in combination with beta-lactams or vancomycin. 


RATIONALE: 
Correct Answer: 
* Cefazolin + gentamicin + rifampin - Cefazolin or cloxacillin is the drug of choice for methicillin- 
sensitive staphylococcal endocarditis. Rifampin is necessary due to its ability to eradicate staphylococci 


that are adherent to foreign material. Gentamicin is added to achieve synergistic bactericidal activity in 
combination with the beta-lactam. 


Incorrect Answers: 


e Cloxacillin + rifampin - Gentamicin is needed to achieve synergistic bactericidal activity in 
combination with cloxacillin. 


* Vancomycin + gentamicin + rifampin - Vancomycin is not the drug of choice for methicillin- 
sensitive staphylococcal endocarditis. 


* Penicillin G + gentamicin + rifampin - Penicillin G is generally not active against staphylococci. 


TAKEAWAY/KEY POINTS: 


Cefazolin or cloxacillin is the drug of choice for methicillin-sensitive staphylococcal endocarditis. Rifampin is 
necessary for prosthetic valve endocarditis due to its ability to eradicate staphylococci that are adherent to 
foreign material. Gentamicin is added to achieve synergistic bactericidal activity in combination with the 
beta-lactam. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation, 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Cefazolin + gentamicin + rifampin 


All of the following are correct statements regarding the treatment of IE (infective endocarditis) EXCEPT: 


Select one: 


High-dose parenteral antibiotics are needed to ensure adequate drug penetration into the x 
vegetation 

Aminoaglycosides should w 5 

always be combined with Rose Wang (ID:113212) this answer is correct. Only selected patients, 
aQatd-lactah for the depending on the suspected organism, need to be given 

DE ent dustion aminoglycosides. Aminoglycoside can be added for synergistic killing 
but are generally not continued for the entire duration of treatment. 


Bactericidal antibiotics are necessary to achieve clinical cure % 


A prolonged duration of treatment is needed to sufficiently treat IE % 


Marks for this submission: 
TOPIC: Endocarditis 


.00/1.00. 


LEARNING OBJECTIVE: 
To understand the general principles behind the use of antibiotics in the treatment of endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 
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Hie UNIQUE WHaaLUEHISULS UF meteu veyetauuio van mase uis usaunent UF enuutaruius yune Cranenyi iy. 
These vegetations feature high bacterial densities and require prolonged, parenteral, bactericidal therapy for 
complete eradication of the infecting organisms. High-doses of parenteral antibiotics allow for maximal 
penetration into the vegetation. Prolonged therapy is required due to the relatively slow bactericidal activity 
of some antibiotics (e.g. beta-lactams, vancomycin). Aminoglycosides are sometimes added to a beta-lactam 
or vancomycin for synergistic bactericidal killing, but is generally not continued for the entire duration of 
treatment. 


RATIONALE: 
Correct Answer: 
e Aminoglycosides should always be combined with a beta-lactam for the entire treatment 
duration - Only selected patients, depending on the suspected organism, need to be given 


aminoglycosides. Aminoglycosides can be added for synergistic killing but are generally not continued 
for the entire duration of treatment. 


Incorrect Answers: 


* High-dose parenteral antibiotics are needed to ensure adequate drug penetration into the 
vegetation - Cardiac vegetations pose a considerable mechanical barrier between the antibiotic and 
the infecting organisms. Thus, high-dose parenteral antibiotics are required to maximize the degree of 
penetration into the vegetation. 


Bactericidal antibiotics are necessary to achieve clinical cure - Due to the high bacterial densities 
within vegetations in IE patients, bactericidal antibiotics are needed to ensure eradication of 
organisms. 


A prolonged duration of treatment is needed to sufficiently treat IE - Prolonged therapy is 
essential due to the high bacterial densities within vegetations and the relatively slow bactericidal 
activity of some antibiotics (e.g. beta-lactams, vancomycin). 


TAKEAWAY/KEY POINTS: 


The treatment of IE requires prolonged, parenteral, bactericidal therapy for sterilization of vegetations and 
complete eradication of the infecting organisms. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Aminoglycosides should always be combined with a beta-lactam for the entire 
treatment duration 
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